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THE TEAM 
GETS BIGGER! 


Team Witch Doctor added an 8th 
teammate - Rick Pease from Kokomo, 
IN. In addition to helping with the build 
and repairs, Rick designed a custom 

fire controller in the shape of a wooden 
barrel (pictured in his hand, bottom left). 


2019 
SEASON 


2019 marked Witch Doctor’s 4th season 
competing on BattleBots. In a lot of 
ways, we returned to our roots in terms 
of design, while also addressing issues 
that had plagued us in previous seasons. 


NEW HEXBUG 
TOYS ON SALE! 


The updated Witch Doctor is now 
available in a new HEXBUG BattleBots 
arena set with Bronco, anywhere toys 
are sold! 


ABOUT 
THE COVER 


To kick off the 2019 BattleBots 

season, Andrea surprised the team 

with their own Witch Doctor LEGO 

Minifigs at the first day of filming! 

Each minifig sports a top hat, and 

a homemade decal of our signature 
skeleton jackets. 


The real voodoo magic behind 

Witch Doctor is that we're not just 

teammates, but also close friends. 

These matching minifigs were the 

perfect start to our grueling journey 
to the 2019 finals! 


ORLANDO 


SCIENCE 


=. CENTER 


Witch Doctor was on display at the Orlando 
Science Center from November 2019 - January 
2020 to greet thousands of BattleBots fans! 


The highlight of its stay was Otronicon, an 
interactive technology expo engaging more than 
14,000 visitors with hands-on STEM learning 
and highlighting the technological innovation 
happening in Central Florida. 


Photo by Jon Bennett 


ӘЛЕ Relive the battles at https://youtu.be/AsnpXfSHp_4 
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“That thing just flew 
15 feet into the air 
Photo by Jon Bennett 
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MEET THE TEAM 


Andrea Gellatly 


Founding Member 


Andrea fixes bones and break bots, as a robot builder 
turned medical device engineer. She's determined to win 
the Giant Nut while wearing a skeleton jacket and top hat 
to prove that robotics is for everyone! 


Michael Gellatly 
Founding Member 


Mike knew he was an engineer since he was 3 years 
old. When he's not battling combat robots, he builds 
and races his drift car. Not only is Mike an expert 
designer, he's also a skilled machinist and welder. 


Paul Grata 
Founding Member 


Paul brings the fire to the team - literally! He is the 
mastermind behind Shaman, and now Witch Doctor's 
signature green flamethrower. When he's not playing with 
fire, Paul builds life saving medical devices to pay the rent. 


Jennifer Villa 
Founding Member 


Building combat robots in high school stoked Jen's love of 
engineering that had started with LEGO and model rockets. 
She studied Electrical and Biomedical Engineering and 
she's currently developing autonomous vehicles at Cruise. 


Christian Chiriboga 
Joined 2018 


Chiri competed on Battlebots with Team Mohawk, before he 
realized that he would look great in a suit jacket and top hat! 
Although he is the lone non-engineer on the team, a decade of 
robot building and tinkering has allowed him to contribute a 
different perspective. Can't let the engineers have all the fun! 


Katheryn Sharp 
Joined 2018 


By day she designs circuit cards for jets, by night she 
works on combat robots - because I guess avionics isn't 
exciting enough! Kat is an Electrical Design Engineer 
specializing in ruggedized fiber optic communications. 


Steven Sharp 
Joined 2018 


Steve has been dubbed “Safety Steve" for his watchful 
eye, although we're not quite sure he makes us safer. He 
is an electrical engineer working as a systems engineer 
designing and building RF direction finding equipment for 
SAIC Army Intelligence Systems. 


Rick Pease 
Joined 2019 


Rick was picked up from the pits of Power Wheels 
Racing and has thrown his hat into the ring to be a part 
of the Voodoo Pit Crew. Our newest member also has an 
extensive FIRST Robotics background! 
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The following is an attempt to capture 

the highlights of what it’s like to be 

a BattleBots rookie with Team Witch 
Doctor. The experience was much more 
than what’s written here, but these are 
definitely the most impactful parts for me. 


I first met Mike and Andrea from Witch 
Doctor in Detroit, MI during the 2017 
Power Racing Series (PRS) held at the 
Detroit Maker Faire. Our mutual friend, 
Jason (Tantrum), had invited them to 
check out the madness and add them to our 
Lazy Gecko racing team. I did my best not 
to flood them with questions as I felt I had 
to “play it cool” in front of these people 
that have very interesting backgrounds and 
hobbies. Towards the end of our first race 


N Yr 


there was talk of getting the Lazy Gecko 
crew down to the next PRS race at Maker 
Faire in Orlando, FL. That’s where I really 
started to get to know Mike and Andrea. 


After the first day of racing in Orlando, 
Mike and Andrea asked about my interest 
in competing on BattleBots. At that point 
in time I never would have imagined 

that I would have an opportunity to do 
something like that. Much like committing 
to the Orlando race, I jumped at the 
opportunity. I had only talked with Mike 
and Andrea over a couple days while 
hanging out at the track, but I knew I had 
met some good people. From there, we 
coordinated with the whole team through 
group calls to hand out sub-tasks to each 
member. My first task was to design a 
controller to interface to the fire system 
Paul had been working on. Paul and I 
passed some designs back and forth and I 
set out to make the fire barrel. 


I met most of the Witch Doctor team in 
person during a build weekend marathon at 
their MakeMIA Makerspace in Miami, FL. 
The two main objectives of the weekend 


were to test out the prototype fire barrel 
and get most of the robot put together. I 
had a major case of imposter syndrome 
when I arrived, as I had only competed in 
a smaller, cardboard-based combat robot 
tournament once before. What did I know 
about building a 250 Ib mayhem machine? 
When I arrived at the Witch Doctor shop 
in Miami after my flight I jumped at 
whatever I could help with. I ended up 
tapping holes for about 5 hours that first 
night. I had my old electrical mentor's 
voice in my head telling me *Don't you 
mess up my threads!" The next day I 
started out helping Chiri, our chief of all- 
things-spray-paint, with prepping parts to 
paint. The entire weekend I got to find out 
more about these new friends and I also 
got a glimpse of what was to come with us 
hanging out for two weeks straight during 
BattleBots filming. 


After a couple of months, I met back up 
with Witch Doctor on location to film the 


show. It was impressive walking into the 
pits for the first time and seeing a visible 
fog indoors because the building was 

so massive. It took me a couple days to 
adjust to being in the place I had seen on 
TV for so long. In those first couple days 
stumbling around trying to get my feet 
under me without people noticing, I started 
to learn the cadence of the competition. I 
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learned what time we arrived, what gets 
worked on first, what isn't a big deal and 
what IS a big deal in terms of damage 

on the bot, how the lunch system works, 
where the cleaner restrooms were, when 
matches where on, who to gab with, and 
that Andrea always has a good idea of 
what is going on, whether it's with our 
team or the show schedule. There were 
moments when we were focused on the 
robot and time flew by, and other moments 
that felt like an eternity because we were 
just hanging out and waiting for something 
to do once the robot was put back together. 


The time between matches was something 
that stood out to me the most. The closest 
experience I've had to BattleBots is 10 
years of First Robotics Competition (FRC) 
experience as a student and mentor. In 
FRC, your turn-around time from match 
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to match could be 8 minutes if you were 
unlucky, or up to 45 minutes or sometimes 
even longer. At BattleBots, you would 
have maybe a match per day until the 

end tournament picked up its pace, at 
which point you'd be fighting multiple 
times a day. It took a while to come out 
of spectator mode and realize that I was 
helping make something I’ve always 
enjoyed watching on TV. It hit me that I 
was there on the ground, helping make 
repairs, reassembling, filing, and cleaning 
off one of the most recognizable robots in 
the tournament. And I still struggle with 
that realization to this day. 


matches more interesting. I got to see the 
friendships before the matches, the hard 
competitive drive during the match, and 
the camaraderie after the results and the 
cameras panned away. 


For one of the matches, I got the chance to 
operate the arena hammers. You get a giant 
red button to press and the hammers fall. 
There's a bit of a delay, but knowing you 
got to influence the match - even a tiny 

bit - was amazing. My 9-year-old self was 
cheering me on every time the hammer 
connected with the opposing robot. 


At the end of the day, the Witch Doctor 


When you're finally queued for a match, team always ate as a family. And like 

you get to sit in a section of seats almost most families, choosing where to eat was 
underneath the audience, but still behind always interesting. I would help pick out 
them. You get a monitor with a feed of restaurant options and find something on 
the match, and you feel the energy of the menu that each person would probably 
the fans and the bots that collide in the eat. For me, food is a way to experience a 


box. While waiting for your match, you 
sit with your opponent who's in the next 
match with you. I don't know what I 
expected, but I was caught off-guard by 
how friendly the teams were. I started to 
get a good sense of the community that 
ties the bot builders together. Most of the 
teams have been competing with each 
other for over 10 years, and they always 
run into each other at events. This made 


new location and I try to pick restaurants 
that I can't experience back at home. 
(Rick's Food Reviews in a later issue will 
cover all the places we ate and where I 
would go back). 


Team Witch Doctor?" it's hard for me 
to come up with something other than “1 
spectate an amazing group of people as 
they turn their passion into reality, and 
occasionally I add some small projects 
into the mix." From everything I've 
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been lucky enough to do with Team 
Witch Doctor, becoming a part of the 
VooDoo family has got to be the best 
part. Their straightforwardness and crisp 
feedback is refreshing, and if you can 
handle the momentum of the feedback 
you'll ultimately get to a better solution. 
I think this philosophy is applicable not 
only to engineering but to the continuous 
improvement of the human experience. I 
know that it’s helped me. 4 


Watch a video of a 
Witch Doctor build day at 
https://youtu.be/d2xW6OhYkoo 


HAPPY HALLOWEEN! 


It’s no secret that Halloween is Team Witch Doctor’s favorite holiday. One 
of the highlights of the year for our team was seeing so many BattleBots 
fans of all ages in incredible homemade Witch Doctor costumes! 
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FINALE 
VIEWING "="; 
PARTY 


کک 


Team Witch Doctor celebrated the 

2019 BattleBots Season Finale at the 
Orlando Science Center CineDome. 
The CineDome is a 310 seat theater and 
Planetarium that is 8 stories tall and 
contains 28,700 watts of digital sound 
from speakers behind the screen! 


We were joined by Florida teams Captain 
Shrederator, Kraken, Extinguisher, 
Breaker Box, Nightmare, Gruff, and 

over 300 BattleBots fans at the sold out 
event! A HUGE thank you to Maker Faire 
Orlando and the Orlando Science Center 
for this unforgettable night. 
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'LEBOTS 
т BOOK? 


“В Is for BattleBots" 
by Andrea Gellatly 


Inspired by the TV show, В Is for BattleBots 
motivates young readers to take an interest 
in reading, robotics and STEM. 


Written by Andrea Gellatly of Team Witch 
Doctor, this alphabet book teaches kids basic 
robotics concepts using three reading levels 
to adapt to each reader's growing ability. 


Caleb Kempson’s striking illustrations bring 
concepts to life, as young readers learn: 


* New vocabulary 
* Basic robotics concepts 
* Fun facts about their favorite robots 


Available now at 
BattleBotsStore.com 
and Amazon.com. 


Available as an eBook 
through Amazon. 


Proceeds benefit the Witch Doctor Jr \ 
program, which hosts robotics classes and Û 
competitions at MakeMIA Makerspace. ” 


B is for BattleBots was edited by BattleBots 
fans and robot builders Colin Holzemer (6), 
Matthew Arcia (8), Emma Lopez (12), David 
Lavado (13), and Ryan Lopez (14). 


FAN BUILD$ 


ANIMATRON 
SKELETON 


By Ben Ryherd 


My Name is Ben Ryherd (@ryherdmakes 
on Instagram). I’ve been a huge fan of 
Battlebots since the Comedy Central days, 
and I was only 9 when it went off the air. 
When the show returned in 2015 on ABC 
everything felt right again with the world... 


Following the 2015 season, 3 teams 
sponsored by Solidworks (Bite Force, 
Lock Jaw and Icewave) released their full 
CAD models of their bots as a case study. 
I downloaded them, remodeled all of the 
pieces and scaled them down to create 
3D printed models. My interactions with 
Andrea and team Witch Doctor began 
when I reached out about making a model 
of the 2017 Witch Doctor. 


Being an engineer and a huge fan of 
Battlebots, I reached out to Andrea to 

see if there was anything I could help the 
team with. Being based out of Southwest 
Missouri, I assumed there wouldn’t 

be much I could do to help, but was 
pleasantly surprised when she mentioned 
that they had always wanted to make 

the bird on Mike’s hat animatronic, but 
never seemed to be able to find the time. I 
definitely had the mechanical experience, 
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comfort with RC Hobby Servos and 

had dabbled in coding for Arduino so I 
quickly snatched up the incredibly unique 
opportunity and agreed to help. 


Receiving the hat was pretty surreal. 

It’s not quite like a movie prop, but 
considering I like Battlebots more than any 
movie, it was incredible just to be in its 
presence. 


I had originally planned to mount the 
servos under the top lid of the hat and run 
small rigid wire out of holes in the hat 

up to the wings and possibly jaw of the 
bird, but once the 12.5 gram metal servos 
I had ordered for the project had arrived, 
I realized I had enough room to actually 
pack them into the bird itself. 


I had a lot of experience with RC servos 
and wanted to use them so that I could 
hook up my RC transmitter and puppet the 
bird in real time. The problem with this 
plan is that Arduinos don't handle multiple 
PWM inputs very well, so I had to get 
creative on how I would “Record” the 
movements to allow automated “Playback” 
as one of the few requirements of the hat 
is that it does not require any intervention 
to make it move other than plugging it in. 
Arduinos can however, read analog values 
pretty quickly and easily. 


I opened the servos and soldered another 
wire to the wiper of the potentiometer used 
for position feedback. This meant that the 


voltage on that wire would vary between 
0-5v depending on the servo’s position. 


I then installed a footswitch to the Arduino 
so that I could press with my foot to 

"Start Recording" and then let go to “Stop 
Recording" leaving both hands free to 


puppet all 4 degrees of freedom of the bird. 


I also switched the servo controls over to 
the receiver matched to my transmitter. 


The characterization was used to work out 
the real-time analog values being read in, 
and turn them into the appropriate driving 
angle to replicate the motion. Those angles 
were then output formatted to look like an 
array so all I had to do was copy and paste 
that array back into the base code to save 
each “Sequence”. This meant that I didn't 
need to add any hardware RAM to be able 
to store the long sequences. 


With some careful trimming with a hobby 
knife and a rotary tool I was able to clear 
m 
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out enough room to fit 3 servos inside the 
ribcage and another one inside the head. 


The servo in the head would open and 
close the mouth, a servo in the middle 
would turn the head via a carbon fiber 
shaft running through the newly hollowed 
out neck region and the remaining 

two servos would actuate the wings 
independently. 


Both wings were fastened with a single 
screw where the shoulder pivot would be 
so that they were poseable in the original 
plastic model. Drilling out the holes for 
the screws in the wings themselves left 
enough clearance for a low-ish friction 


hinge, no additional hardware needed 
there. Linkages for the two wings and 

the jaw were scavenged from a partially 
damaged rotor-head of an RC helicopter 
(the ball-end rods that tie the servos to the 
swashplate). 


Before closing everything up I drilled 
holes in the eyes and inserted a 3mm LED 
in each with the appropriate resistor to run 
off the 5v power to the Arduino. A Little 
epoxy putty and some hot glue secured the 
servos and enclosed the head and ribcage. 


I added black heatshrink and mesh wire- 
sheathing to help hide the wires and ran 
them all in a bundle out of the bottom of 
the bird's ribcage. This wire bundle would 
then run out of the bottom of the ribcage 
down into the hat where the control and 
power electronics were housed. The 
assembly was finished by fastening a 

3D printed plate to the underside of the 
lid of the hat and mounting the Arduino, 
connecting wires and zip-tying the feet to 
the hat lid. 


For fun I even 3D Printed a hat for the 
bird that matched the hat it was standing 


on, packaged the hat up and shipped it to 


Andrea just in time for it to go in the crate 
with the bot and tools. 


that I’m very pleased with how the whole 
project turned out and seeing it on TV was 
just so fulfilling. % 
After it shipped, I felt it needed at least 
another couple layers of bird-hat-bird etc. : 
I designed a bird skeleton that could be шо i bs 2 > Er: ї 2 
printed flat and formed with heat from E cAMP ЗУ 
a lighter into a 3D shape, then designed 
and printed a hat for the miniature bird, 
and that had a little white bit on the top to 
portray yet another bird, details you'll have 
to look really close to see, at least while it 
stayed attached. If I were to do this again, 
I'd probably cut out the RC Transmitter 
and build a 3D printed armature with 
potentiometers in the right places so I 
could puppet a similar skeleton and be able 
to cut out the need for customizing the 
servos with the 4th analog wire. Other than 
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| Witch Doctor's Season 4 weapon 
design combines the larger diameter, 
single tooth design of Season 1, with 
the double disk design of subsequent 

/ seasons. The result is our most effective 
weapon to date! 


Our hand-painted skull artwork by 
Michael Gellatly has appeared in every 
season. http://www.mgellatlyart.com/ 


Season 4 


Season 1 Season 2 гона 3 
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HAPPV BIRTHDAY! 


We'd like to wish a very special Happy Birthday to all 
the kiddos celebrating in BattleBots style! 


HAPPY BIRTHDAY 
TRAVIS 


Sera A 
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* all STARS Challenge 


By Andrea Gellatly 


Get a behind the scenes look at https://youtu.be/pghEAhYMgNA 


After every season of BattleBots, 
competitors experience what we call the 
BattleBots Blues. After dedicating yourself 
intensely to a single goal for months, 
returning to normal life is a struggle. While 
filming BattleBots, we spend two weeks 
surrounded by hundreds of incredible 
people who all share a passion for this 
unique sport. The feeling of belonging is 
overwhelming. Once we’re back home, 
we're missing those conversations, that 
camaraderie (even among opponents), and 
the thrill of living out our wildest dreams. 


On the final day of filming, in between 
frantic repairs and our toughest match-ups, 
we started hearing rumors of a post-season 
event. Soon after getting back home to 
Florida, we got the call. We were invited 
to a one-night live event at the Las Vegas 
Motor Speedway, hosted by Amazon. 


As you can imagine, Witch Doctor needed 
some serious repairs after 7 brutal battles 
in the 2019 season. We got to work right 
away, falling right back into build mode 


SCAN ME 


with our team. It was exhilarating to be 
back in our element, and we all welcomed 
this extension to our season. 


Since this would be a live event, 
BattleBots decided to announce the first 
round match-ups in advance. All of the 
participating teams gave their input, and 
then the decision was made. Witch Doctor 
and Tombstone would finally meet in the 
BattleBox once again - 4 years after our 
infamous 201 5 ш. 


The entire event was scheduled to happen 
over just a few hours. If we won our battle 
against the King of Kinetic Energy, we 


would have less than 30 minutes before 
our next battle. If you know Tombstone, 
you know that win or lose, you won't be 
able to fight again so quickly. If we were 
serious about taking home this АП Stars 
Championship, we had to build a second 
Witch Doctor. If we lost that first battle, 


however, that second Witch Doctor would 
never see the inside of the BattleBox. If we 
were going to Vegas, we were going all-in. 


We arrived at the Las Vegas Motor 
Speedway a day before the live event. 
The crew was putting the final touches on 
the BattleBox and we got to work setting 
up our pit area, complete with a themed 


banner, playing cards, and poker chips. We 


mentioned we went all-in, right? 


On event day, we arrived at the speedway 


at 3:00pm. Our day started with rehearsals, 


Fr 


= => т _ 
which has never been part of our fight 
schedule. Since we were filming a live 
event, our timing before, during, and after 
each battle had to be perfect. Each team 
had exactly 60 seconds to walk to the 
front of the arena, greet the opponent, and 
walk back to the BattleBox doors while a 
video introduced each team. To save time, 
the robots would be turned on near the 
doors instead of at the starting squares. 
We would never step into the arena for the 
usual Faruq introduction. We added “Don’t 
Fear the Reaper" to Witch Doctor, just like 
we did in 2015. We were ready. 
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Ву 8:45pm, we were lined up behind the 
scenes next to the formidable Tombstone. 
We walked our lap around the arena like 
we had rehearsed, turned on the robot, 
took our controls, and suddenly, it was 
robot fighting time. 
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The moments right before a BattleBots 
match are a moment of Zen. The sound 
of the audience slips away, I focus on the 
controller in my hands and the familiar 
sights - our robot in the starting square, 
Mike beside me, the referee behind 

me. I turn my gaze to the light tree in 
anticipation of the start buzzer - but I don't 
see the light tree! I take a closer look at 
its usual spot and see a faint reflection in 
the glass. They installed the light tree on 
the opposite wall since the cameras would 
be on the opposite side! I refocus, the ref 
counts us down, and we're off! 


Our strategy for Tombstone is simple - 
keep his weapon hitting ours. That's the 
strongest part of our robot, and we don't 
want to get side-swiped while trying to 
outdrive him. The first big impact slams 
Tombstone high into the wall, damaging 
his right side drive. Both robots continue 
to engage, and it becomes obvious 

that Witch Doctor is starting to vibrate 
violently. I slow down the weapon and I 
see that our weapon disks are broken. 


I tell Mike that the issue is isolated to the 
weapon, and this gives him the confidence 
to continue the aggression. He corners 


Tombstone with a few more hits, and we 
finally see smoke from Tombstone as 
we hear the countdown begin. We just 
knocked out Tombstone, and once again 


5 “А 
WINNER: 

TOMBSTONE 
After these first round battles, the audience 
votes on Twitch to decide which two 
winners would enter the Finals match. 
We're scrambling to get our second Witch 
Doctor ready without knowing the results 
of the poll. Finally, production tells us that 
we have secured a spot in the Finals with 
a considerable lead in the poll - but it's too 
close to call whether our opponent will be 
Bronco or Bite Force. Remember, this 1s a 
post-season event that aired a day before 
the season premiere, so nobody knows that 
we just fought Bite Force a month earlier 
in the 2019 Finals! 


As we're lining up for our final battle, we 
hear the official results. The Finals match 
will be Witch Doctor vs Bronco. 


Bronco was our first battle and first loss 

of our TV career, and this becomes a full- 
circle event for us. We're energized from 
our win just 30 minutes earlier, jet lagged 
because its 2:00am our time, and we're 
one win away from our first ever Giant 
Bolt. We don't have time to focus on any 
of that, because the finals match 15 about to 
begin. 


Mike is able to maintain control of the 
battle and Witch Doctor stays firmly on the 
ground. We win the match by knockout, 
surprising ourselves perhaps more than 
anyone else. 


My phone is in my pocket, and it starts 
vibrating eagerly with messages of 
congratulations. It's such an odd feeling to 
be able to share this win in real time. So 
many kiddos from our makerspace stayed 
up WAY past their bedtime for this, and 
I'm thrilled to have made them proud. 


Kenny hands us the Giant Bolt. Without 
any planning, our team goes into our 
Voodoo Fingers as Chris, Kenny, and 
Faruq join in. This is a storybook ending 
to our 2019 season. No BattleBots 

Blues this year for Team Witch Doctor 

- the following night is the 2019 Season 
Premiere. % 
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VOODOO GROVE 


For the 2020 season, composer Adam Cole wrote a Witch Doctor theme 
song to fit the team's unique style. https://adamcolemusic.com/ 


Writing “Voodoo Groove" was a very fun 
experience. After some discussion with the 
Witch Doctor team on the preferred style, 
pace, and theme as well as other necessary 
elements, I immediately started thinking 
of instruments and sounds that could be 
associated with a voodoo style. 


The instrumentation itself went through 
many changes over my progress writing 
the music. At first, I started with some 
rock instruments (drumset, electric guitar, 
electric bass), some orchestral string 
instruments (cello and double bass), and 
some other general percussion (tubular 


After several different varieties of those 
instruments, I added some others to really 
build out on the mood. These include some 
more traditional instruments (timpani 

and a vibraslap), as well as some tools 
being used as instruments to really drive 
home that the music is robotic at heart 
(e.g. a socket wrench making ratcheting 
sounds, and an anvil being struck a couple 
of different ways). This really set the 


X 


voodoo mood, and the soundscape that 
those instruments created really opened 
up the groove to be driven and well- 
paced. I purposefully made the contour 
of the full song from a very wide scope, 
gradually building and settling so that 
there were different sections that could be 
re-arranged and pieced together to allow 
the song to be used for multiple things and 
multiple moods, like more active music 
or a background track to fit nicely under 
speech. 


The music really fits the themes of both 
Battlebots and voodoo and writing it was 
a great journey of trial, discovery, and 
collaboration that was a very fun time 

but also taught me quite a bit more about 
working to a theme. The final product is 
one that I could not have reached without 
the help, ideas, suggestions, and feedback 
that were given to me by the Witch Doctor 
team, and I am very glad to have worked 
with them! - Adam Cole % 


COLLAGE OF CARNAGE 


Take a look back at some of the carnage from 
our 2019 BattleBots season! 
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Arriving at the BattleBots Pits 


The first day on set is busy with unpacking 
and robot prep as we await match 
announcements: everyone waits with baited 
breath to hear who they’re going to face off 
against next! - Paul 


Turning on the robot in the test box for the 
first time- there’s a moment when the fact 
that the season is really beginning hits you 
and everything becomes real. - Kat 
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Meeting Fans Before Each $ession! x ч “Ж 
andi id 


Fans were excited to meet the team before بايا‎ "n apr t SAE алай. 
watching us kick some bot! Wetook № p | TM % j 
some time before (and sometimes after!) Tey ' i m Г ё үр * И 1 
our fight sessions to take pictures, sign лоқы уа бс: 


autographs, and hand out the awesome 
neon skulls you saw on TV. - Chiri 


Factory Tour with Double Jeopardy 


Builders come from a wide variety of 
backgrounds with the guys from Double 
Jeopardy inviting us to check out where one 
of them works: Virgin Orbit! - Paul 


What an amazing tour of a aerospace leader. 
We also wanted to compare just how out of 
this world BattleBots is! - Steve 


Team Dinner to Celebrate Wins 


No better way to celebrate than debating 
about the best food options with the 
crew and sharing a meal. - Rick 


We like finding places where we can get 
“hands on" with our food! (Our favorite 
is hot pot) - Chiri 


Down Time Between Battles 


Second best thing about BattleBots is the 
people! We love see and interacting with 
builders and fans! - Steve 


Between fights, we get to meet face to face 
with BattleBots fans to take photos and 
share in their excitement! - Rick 


In The BattleBox for the Finals 


After watching the finals from the sidelines 
every year, it was unbelievable to be standing 
in the BattleBox at that moment. Whatever 
happened in the next 3 minutes, this journey 
was beyond a dream come true. We soaked in 
every second of it! - Andrea 


Post-Season Event in Las Vegas 


We thought filming the season was hectic? 
The one day exhibition event in Las Vegas 
for Amazon re: MARS was insane! We had 
to fight Tombstone and then Bronco within 
30 minutes of each other! Luckily, we 
planned ahead and had two robots ready. It 
was the only way we could be back in the 
Box in time! - Mike 
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MEM В 
FROM BEHIND 


THE TUNNEL 


By Paul Grata 


The arena looms dark and menacing in 

the quiet hours before the matches. Empty 
bleachers framing the sides and black drop 
cloths hanging overhead add to the feeling 
of dread. As you stand a couple car lengths 
away, right at the mouth of the tunnel, 

and admire the view your mind can’t help 
but wander a bit. In a few short hours 

the object you’ve spent endless months 
working on will go head to head against a 
robot universally feared for its destructive 
capabilities. You swallow hard. 


The arena is empty. There’s no need for 
the crew right now so you get to admire 
the view by yourself. Your eyes drift 


down from the upper rafters, past the light 
riggings and briefly settle on the eight-foot 
door that marks the entrance to this beast. 
To the left is the first hammer station and 
a few feet beyond that the driver stations. 
All told, the arena must be more than fifty 
feet wide from where you stand. It’s much 
larger than you thought it would be. The 

Ж Ж. ; | 


ramp looks like it would be perfect to 
display a Jeep trying to climb a mountain. 
The secret fear of watching your robot 
tumble off the cart as you push it up that 
ramp snaps into clear focus in your mind. 
There's pride in being destroyed within the 
arena. Dropping your robot off your cart 
while trying to get up the ramp itself? Not 
so much. 


So you take a moment to gauge the 
distance here, between the tunnel and the 
ramp; maybe a couple car lengths and 
enough for a decent running start. You'll 


have time to do a quick wave to the crowd. 


There's the tunnel length as well, though 
nobody but the camera will see you in 
there. Really though, you just want to take 
this moment to admire the view. 


This is the tunnel you'll walk through. And 
the dreaded ramp. You'll walk your robot 
into the arena and over into the red square, 
lifting the bot off the cart the way you've 
done a dozen times for testing. You already 
know how you'll stand as Faruq introduces 
your robot for the first time. It's all so 
perfect in your mind that the fight itself is 
an afterthought. 


X You slowly make your way up to the arena 


| but you don’t go in: it just doesn't feel 
| right with the lights off, almost like a giant 


coffin. Instead you wander to the drivers 
station and look into the future. Into the 


[== box as it stands just before a fight, when 


You've spent these past few months 
working every spare moment on your bot. 
You've invested time, money, sweat and 
maybe even a bit of blood into bringing 
this dream to life. In a few hours you'll 
be lined up here, at the back of this tunnel 
with all the lights, noise and crowd 
cheering for you. Yet it's still hard to 
believe, standing in this spot and looking 
at this dark arena surrounded by these 
empty bleachers. 


all the lights are off except for the starting 
square colors and the starting tree. You've 
seen it a thousand times on TV, reenacted 
it thousands more in your mind. АП your 
focus is on those yellow lights turning 
green and the three minutes that follow. 


01/2 
As 


There's an electric feel to the air. You 
imagine this must be what it's like to bea 
rock star right before going out on stage. 
Music beats through the air and you can't 
tell if the thumping you feel in your chest 


| is your heart or the bass. Lights blare 


to life and scan the faces іп the crowd 
just visible beyond the tunnel: packed 
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bleachers, homemade signs waving, and 
even an inflatable gator briefly flying 
through the air. The crowd is a living 
beast, satiated only by the robotic carnage 
they are witnessing. 


You wait near the rear of the tunnel, 
unable to see the fight about to begin. As 
Faruq makes his introductions the crowd 
comes alive. Cheers for the Red Square 
followed by competing cheers for the 
Blue Square. A hushed anticipation as 

the light tree blinks yellow, yellow, green 
and another sudden explosion of excited 
cheers. You can feel the flow of the match 
without eyes, listening to the audience 
grow more intense as the two robots 
within angle for position. A loud bang 
followed by the briefest moment of hush 
and a rancorous explosion from the crowd 
indicates something devastating must 
have happened. And as the referee counts 
down the crowd joins in chants of “three”, 
"two", "one" before offering a final round 
of applause to the victor. 


Your focus wavers as the drivers are being 
interviewed. Your thoughts circle back 
around to the tunnel, the illuminated fog 
creeping slowly out of it, the pulsing of the 
crowd and look of concentration both your 


teammates and opponents share. Nobody 
is speaking as everyone is lost in their own 
thoughts. The months of work on the verge 
of paying off. All the design arguments 
and build challenges, the compromises and 
knowledge gained. The friend's birthday 
you missed, and the vacation time used. 


The walk through the tunnel. The roar of 
the crowd. The lights and the cameras, 

the introduction by Faruq. Waving to the 
crowd and shaking the other driver's hand. 
Finally, after all this time and everything 
you've gone through to be here, hitting 
that "Ready" button. A lifetime of dreams 
about to come true. 


It's your turn to shine. Your turn to walk 
through that tunnel to show the world what 
you're made of. No matter what happens 
once the box is locked, and the lights are 
on; now it's robot fighting time! Ж 
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Why do we compete in costume? 


I've been competing on BattleBots for 

over 15 years, most of that time away from 
the spotlight. BattleBots has given me 
unbelievable opportunities, and it gave my 
life passionate direction when I was just 14 
years old. I admired the icons of the sport at 
that time, and I still can't believe that today I 
get to call them my friends. Now that we've 
stepped up to this international stage, it is our 
turn to pay it forward and help inspire the 
next generation of robot builders. 


We've put so much of ourselves into Witch 
Doctor, that it's only natural that our team 
becomes an extension of the robot. When 
we don those skeleton jackets and top hats, 
we become Witch Doctor. Each teammate 
designs and builds their own hat and jacket! 
It conveys our passion for what we do, and 
the personalities that power the machine. 

It serves as a reminder that robotics is for 
everyone. - Andrea Gellatly % 
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Team Witch Doctor 
is working to inspire 


the next generation of 
BattleBots competitors. 


Come meet us 
and get involved! 


ех NAM. 


АО. 
PRESENTED BY шо 


TURNING BATTLEBOTS FANS 
INTO ROBOT BUILDERS! 


“Witch Doctor Junior" is a new video series that teaches BattleBots 
fans how to build their first robot. 


Each episode covers robot building 
concepts such as: 

* Choosing a weight class 

e Selecting your drive speed 

* Understanding electronics 

* Adding a weapon to your robot 

* Getting ready for your first tournament 


After watching all 10 episodes, viewers will have the theoretical 
and practical knowledge they need to build a competitive 1 pound 
robot and participate in their first local tournament! 


Episode 1 now available on 


O YouTube 
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- From Battling Bots | 


^ To Battling a Pandemic - 


By Andrea Gellatly 


While scrolling through Facebook, I Building BattleBots was my introduction 
came across a call for help from The into the Maker community many years 
Maker Effect Foundation. This nonprofit ago. Гуе seen this group pull off the 
organizes Maker Fare Orlando and impossible many times - through shear 
Robot Ruckus, and I had most recently passion, skill, and collaboration. It was 
collaborated with them on a Magic now time to activate this network. 
Wheelchair build. 


From FIRST Robotics teams, to BattleBots 
competitors, to Maker Faire exhibitors and 
fellow Powerwheels racers, we all sprang 
into action. We had the daunting task of 
breaking down the massive rolls of plastic, 
cutting it into shape, 3D printing thousands 
of frames, and then assembling and 
distributing the finished shields. I had the 
challenge of orchestrating those logistics 
and the pleasure of watching it all unfold 
in real time. 


The Maker Effect Е Meere 


They were about to receive a 12,600 pound 
donation of PETG plastic from Coca-Cola 
to manufacture face shields throughout the 
state of Florida, and they needed someone 
to help manage the project. I was eager to 
help battle the COVID-19 pandemic, but I 
was struggling to find a meaningful way to 
engage. I jumped at this call to action. 


- “AA 
Moonlighter Makerspace 
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University of Miami 


| "A 4 b 
Through this effort alone, the Florida 
Maker community has manufactured 
and donated over 30,000 face shields to 
health care workers throughout the entire 
state in record time. This would have 
been impossible without the network we 
already had in place. All those crazy fun 


By James Belosic, President 


Over the past month or two, my team 

and I have been running around the clock 
making ventilator parts, partitions to keep 
workers safe, battery backup components 
for hospitals and emergency rooms... the 
list goes on. All of it was urgent work, and 
we knew even the smallest piece might 
save a life. 


The people of SendCutSend, like so many 
others who work in manufacturing both 
here and abroad, have transitioned almost 
overnight. They’ve gone from machine 
operators and programmers, assemblers 
and warehouse workers, into something 
more: individuals with the common goal 


build projects over the years - whether 
it was racing tiny powerwheels cars or 
building fighting robots - it all made this 
effort possible. While we were having a 
blast sharing our passions, we were also 
building a network of some of the most 
talented minds and hands around. 


How will I prepare for the possibility of a 
future pandemic? ГИ be doubling down on 
the silly hobbies, and nurturing the skills 
and friendships that they build. * 


(Special thanks to Randy Farmer from 
Bombshell, who shared insight into the 
best practices he learned throughout this 
same process in Georgia) 


of protecting complete strangers from an 
unseen enemy. 


Speaking for everyone here—and for 

our customers—it's been a humbling 

and trying experience. But like all such 
hardships, it will pass. Life will get back 
to normal, everyone will go back to what 
they were doing before, which in our case 
is making metal parts. 


This means signs for storefronts, bars, and 
restaurants, mechanical parts such as gears 
and brackets, and parts that can be folded, 
assembled, or welded into larger structures 
like housings and enclosures. As long as 
it's made of metal, is thinner than your 
thumb, and smaller than a decent-sized 
fishing boat, we can cut it. Ж 


(SendCutSend is sponsoring the Witch 
Doctor Junior video series, as well as 9 
BattleBots teams this season.) 
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Mastercam Celebrates Team 


Witch Doctor's Success 


This article originally appeared at www.mastercam.com 


November 12, 2019 (Tolland, Conn.) - 


Mastercam, CAD/CAM software 
developed by CNC Software, Inc., was 
proud to be on display as a sponsorship 
partner of Team Witch Doctor in season 

9 of Discovery's BattleBots series. Team 
Witch Doctor, led by Andrea Gellatly, 
competes in the BattleBots competition on 
the Discovery Channel. The collaboration 
was a great benefit to company culture and 
provided a strong platform from which to 
promote the benefits of STEM education. 


Gellatly leads a team including her 
husband Mike Gellatly, Paul Grata, 
Christian Chiriboga, Steven Sharp, 
Katheryn Sharp, Jennifer Villa, and Rick 
Pease. They actively promote robotics 
and educational efforts to get youth more 
involved in STEM. They also started a 
nonprofit makerspace in Miami, Florida, 
for new robot builders and makers of all 
kinds called MakeMIA Makerspace. 


According to Peter Mancini, Education 
Product Manager for Mastercam, “Our 
partnership with Team Witch Doctor has 
given us extra visibility to promote the 
benefits of STEM education and careers in 
manufacturing to students. BattleBots is a 
very popular show, and Witch Doctor was 
so successful. They're a crowd favorite, 


for sure. Fans can see how robotics was 

a great launch pad for Andrea and her 
teammates, so when young people see this 
they are inspired." 


Throughout the season, Witch Doctor 
provided a spectacle with an undefeated 
streak going into the finals, where the 
robot ultimately finished in second place 
after a harrowing match with Bite Force. 
During battles in the competition, robots 
are often damaged extensively, and Witch 
Doctor had the ability to repair rapidly in 
part due to the availability of replacement 
parts from the Mastercam Manufacturing 
Lab®. 


Several members of Team Witch Doctor 
visited CNC Software headquarters 
in Tolland, Connecticut, to speak at 


a company meeting and take time to team, and we are very proud of their 
interact with CNC Software employees. accomplishments this season." 
Employees enjoyed a demonstration of 
the robot's speed and dexterity. During 
the visit, Team Witch Doctor shared their 
appreciation for everyone's support and 
took time with applications engineers in 
the Mastercam Manufacturing Lab to talk 
shop and thank the group for help with the 
design and manufacture of part of the fuel 
system. 


West added, “We really couldn't ask for 
a group better aligned with Mastercam's 
efforts to attract young energetic minds to 
our industry. The fact that it’s а woman- 
led team adds icing to the cake. Women 


are underrepresented in these fields, and 
Team Witch Doctor is a fantastic example 
of what is possible for anyone with an 
interest in STEM and manufacturing.” 
President and CEO of Mastercam, Meghan 
West shared, “It has been so exciting for 
our company to come together and root 

for Team Witch Doctor. We organized 
viewing sessions and live chats with the 


For more information about Mastercam, 
visit www.mastercam.com. Ж 


KALAMAZOO Cor 


50); WaterJet 


http://www.kalamazoowaterjet.com/ 


Kalamazoo Waterjet has been supporting 
Team Witch Docor since 2013- two years 
before we made our BattleBots debut on 
ABC. Kalamazoo Waterjet has since cut 
parts for every iteration of Witch Doctor, 
including our ribs and skull-shaped 
weapon disks. They even sport a Witch 
Doctor sticker on their waterjet! (pictured) 


What is Waterjet Cutting? A waterjet uses tiny streams of extremely high-pressure 
water combined with a fine garnet abrasive, which looks like pink sand but is, in fact, 
a very hard crystal powder. With the water flowing through a | millimeter nozzle at 
60,000 psi, the cutting force is enough to cut through several inches of steel! Ж 


This graphic originally appeared 
at www.solidworks.com/battlebots 


HOW TO BUILDS BUILD YOUR BOT 
Grab your tools and get started. 
KILLER 


ROBT 


BEING THE BADDEST BOT IN THE ARENA 
TAKES A LITTLE PLANNING AND A LOT OF CUNNING. 


RULES MATTER 


Play dirty, but keep it clean. 
gia; 
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Mass properties Linkages Produce Bill of 
(overall weight) Materials (BOM) 


Drive systems Sheet metal Material selection 


Simulation software SOLIDWORKS Simulation 
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Determine Selecting Acceleration 
breaking point components 


> € 


Calculate size/torque Drive system 
of motor needed functionality 


CHOOSE VOUR ШЕНРОМ SOLIDWORKS Electrical, SOLIDWORKS PCB 


No arsenal is complete without a few of these. 


Harizantal Hammer ml = | о 1 
spinner [ог ах] | \ n 
i Batteries Wiring 
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Sharing files Manage all 
with vendors parts/assemblies 


Manufacturing ЕЕЕ д 


Vendors — TA Integrated 
Drone Е sharing files \ аы / CAM partners v 
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WY: Parts/components ] Waterjet, 


vendors laser jet, CNC 
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2020 SWAG! 


Here’s a sneak peek at the goodies we’ve made for the upcoming season! 


www.teamwitchdoctor.com 


WITCH DOCTOR'$ 


FOLLOW US! @WITCHDRSHAMAN 
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3D Print This! 


Download this model on 
Thingiverse and 3D print it to 
show off your favorite BattleBots 
team on your keychain or 
backpack! 


https://www.thingiverse.com/ 
thing:4155744/makes 


$ome of these ads are real. 


Can you spot the authentic 
voodoo products? 
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Here's a step-by-step guide to cast а spell 
on the opponent, just like Team Witch Doctor! 


Step |: Place one leg in front of the other and bend your 
knees a little. 


Step 2: Hold your arms out in front of you, one arm 
shorter than the other. 


Step 3: Wiggle your fingers to cast your spell! You сап 
make a serious face to intimidate the opponent, 
or make a silly face to make them laugh! 
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THE NEW WITCH DOCTOR 
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With additional support from: 
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For more content, 
follow us at 
@EWitchDrshaman 
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Friend, Pyromaniac, 
Kamikaze Warrior 


